
    
      Fig. 3 
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        Diagram showing the process of background subtraction by observing two nodding positions in the sky, always having the target star in the field. By subtracting the two exposures, we can suppress the background.

      

    

  
    
      Fig. 5 
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        Image gallery of disks made using the classical ADI method. Color scale refers to intensity with arbitrary units. The dashed white line indicates the average position of the junction between the two dark holes during the observation.

      

    

  
    
      Fig. 7 
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        Left: contrast curves for the various targets. A dependency between contrast and field rotation is visible. PSD 70 deviates from this trend as it is the faintest star in our sample. Right: planet temperature upper limit curves (Rp = 2 RJup) for the four targets.

      

    

  
    
      Fig. 10 
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        Comparison of structures visible around HD 100546 with RDI and ADI-PCA techniques. The position of “b” indicated in the image refers to the candidate of Quanz et al. (2015). The green contours represent the signal observed in the ADI-PCA.

      

    

  
    
      Fig. 11 
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        (a) RDI of HD 163296. (b) RDI of HD 163296 with the simulated planet injected in the correct position, indicated by an arrow. In both images, the object located to the northeast, at the edge of the field, is a remnant of the external PSF from the APP.

      

    

  
    
      Fig. 12 
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        Upper panel: result of ADI-PCA for AS 209 (three subtracted PCs). Lower panel: S/N map observations obtained with ADI-PCA (two subtracted PCs).

      

    

  
    
      Fig. A.13 
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        Flowchart of the data reduction procedure. Parallel processes are represented as side branches. Colors indicate the following: orange for operations applied to individual frames in the datacube, yellow for operations that collapse the entire cube into a single frame (mean or median), purple for operations involving two datacubes, and green for operations using standard calibration data provided by ESO.

      

    

  
    
      Fig. B.14 
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        Rotated image of the reconstructed PSF by 36° with the rotation center highlighted and the position of the horizontal cut.

      

    

  
    
      Fig. B.15 

      
        [image: thumbnail]
      

      
        Horizontal cut of the vAPP PSF, with three Gaussian fits and the positions of the centers of the three Gaussians highlighted. The uncertainty is 0.01 for all measurements.

      

    

  
    
      Fig. B.16 
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        Comparison between the vertical cut of the PSF upper and lower. It is visible that the PSF lower, while having maxima at the same points, is significantly less luminous.

      

    

  
    
      Fig. C.20 
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        Example of a contrast curve comparison, PDS 70 (red) and AS 209 (blue). The solid line represents the contrast curve and the dotted line represents the contrast level of the photon noise.

      

    

  
    
      Fig. E.23 
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        Example of the analysis of the vertical and horizontal stripes of the background. On the right you can find the trend of the line counts and at the top of the columns. This example shows HD 163296 where there are vertical and horizontal stripes left due to the saturation of the PSF.

      

    

  
    
      Fig. E.24 
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        Histogram of the counts from two background portions of the image before dark hole extraction. In this example, a negative offset is present due to the occurrence of numerous negative bands, and the mean is non-zero.

      

    

  
    
      Fig. E.25 
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        Histogram of the counts from two background portions of the image before dark hole extraction. In this example, the behavior is Gaussian, and the Q-Q plots are linear.
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